located in the same place (Nunamaker, Briggs, Mittleman, Vogel, & Balthazard, 1997; Townsend, DeMarie, & Hendrickson, 1998) . Oftentimes, these electronic groups operate with a leader or a facilitator whose leadership style is likely to influence the group's processes and outcomes. To enable the leaders or facilitators of electronic groups to be more effective, it is vital to examine process and outcome effects of different leadership styles in such groups (Ho & Raman, 1991; Sosik, Avolio, & Kahai, 1997) . The present study examined the effects of participative and directive leadership on participation, performance, and satisfaction for electronic groups whose members are located in the same place and interacted via a GDSS.
A motivating question for this study was whether participative leadership has any effect on participation in a GDSS context that already provides opportunity for greater participation. Specifically, a GDSS context could substitute for participative leadership and make it unnecessary (Ho & Raman, 1991; Kerr & Jermier, 1978) . A second motivating question was whether directive leadership influences participation in a GDSS context that encourages an undirected approach to problem solving. Specifically, a GDSS could neutralize a directive leader's influence by conflicting with his or her directive style (Dickson, Partridge, & Robinson, 1993; George, Dennis, & Nunamaker, 1992; Hiltz, Johnson, & Turoff, 1991; Kerr & Jermier, 1978) .
GENERAL FRAMEWORK AND THEORETICAL BACKGROUND
Figure 1 depicts this study's general framework, which is based on Adaptive Structuration Theory (AST) (DeSanctis & Poole, 1994) . According to AST, GDSS, leadership, the problem, and emergent sources all provide structures for group interactions, where structures are rules and resources that guide action. A GDSS provides features such as anonymity and parallel communication, each of which is associated with a different set of rules and resources. A leader provides rules and resources for interaction through taskrelated directions and feedback. Leaders who exhibit different styles when providing task-related directions and feedback create different sets of rules and resources. A problem can also provide rules and resources through its constraints and content. Differently structured problems are likely to be associated with different rules and resources. Finally, the appropriation of structures provided by the above sources produces a group process, which in turn leads to group outcomes. The intermediate states of the process and outcomes themselves become "emergent" sources of guidance for the group. A group's process is determined by how its members appropriate structures. Appropriation of structures refers to their interpretation or bringing them into action. For instance, providing meaning to a leader's directions is an example of appropriation of a leader's structures. Structures from various sources may interact during their appropriation, as when a leader's directions are interpreted as consistent or inconsistent with task requirements.
According to AST, desired group processes are more likely to result for a GDSS-supported group when the appropriations of structures by group members are consistent with or faithful to the GDSS's spirit. A GDSS's spirit refers to the intent or purpose underlying the inclusion of the GDSS's structural features. For instance, the spirit of the Electronic Brainstorming (EBS) tool 1 used in the present study can be described as promoting participation and supporting an unrestricted approach to problem solving (DeSanctis & Poole, 1994) . The EBS tool encourages participation by enabling anonymous and parallel communication. Anonymity encourages participation by reducing participants' evaluation apprehension (Nunamaker, Dennis, Valacich, Vogel, & George, 1991) . The parallel communication feature encourages participation by letting group members communicate simultaneously without having to wait for someone to finish speaking. The EBS tool also encourages an unrestricted approach to problem solving. Rather than imposing or providing rules that participants must follow, EBS frees participants from the social rules typically associated with face-to-face communication (e.g., waiting for someone to finish before speaking). The different streams of thought that develop in the different files circulating among participants can also free participants from cognitive constraints, such as thinking along narrow lines (Dennis et al., 1997) .
When a group's members appropriate the EBS tool unfaithfully, there may be conflict and confusion among participants, which in turn could lead to process inefficiencies and ineffectiveness. For instance, consider a situation in which participants appropriate the EBS tool to follow a two-phase problem-solving process in which they are restricted to generating potential solutions during the first phase and to generating arguments to evaluate the solutions during the second phase. Such an appropriation is unfaithful to the EBS's spirit of supporting unrestricted participation; whereas the process participants are made to follow restricts them to generating arguments during the second phase, the EBS tool may motivate the generation of new solutions by randomly displaying files consisting of solutions and arguments generated earlier (Nunamaker et al., 1991) . This inconsistency between the process imposed on the participants and the EBS tool may lead to conflict in the minds of participants and distract them from fully expressing their ideas during the problem-solving process.
According to AST, desired group processes are also more likely when participants have a positive attitude toward the source of structures (DeSanctis & Poole, 1994) . Although a source may provide structures that promote desired group processes, a less favorable attitude toward the source may cause the structures to be used less frequently, thereby curtailing the occurrence of the desired group processes. For instance, Sambamurthy and Chin (1994) found that a more positive attitude toward a GDSS was positively related to a more extensive use of the GDSS. Similarly, one would expect that a more positive attitude toward a leader would cause participants to be more responsive to structures provided by a leader.
AST proposes that group processes are likely to lead to desired outcomes only when the processes are relevant to the group's task. For instance, higher levels of participation are likely to be more suitable for tasks that are more unstructured and lend themselves to a greater number of idiosyncratic interpretations (Lam, 1997; Lawrence & Lorsch, 1967) . Higher levels of participation and productive information sharing are also required for idea generation tasks whereas systematic reasoning and resolution of stakeholder conflicts are required for planning tasks (McGrath, 1984) .
Although AST provides a general framework within which one can examine the effects of various sources of structures in electronic environments, it does not address how participative and directive leadership might interact with structures provided by the GDSS and the type of problem in terms of their impact on group satisfaction and performance. Accordingly, we have employed path-goal theory in addition to AST to predict the effects of participative and directive leadership and their moderation by problem structure in electronic groups.
Path-goal theory postulates that leaders are more effective in increasing their followers' satisfaction and motivation when they "engage in behaviors that complement subordinates' environments and abilities in a manner that compensates for deficiencies and is instrumental to subordinate satisfaction and individual and work unit performance" (House, 1996, p. 348) . Thus, path-goal theory postulates that followers are more satisfied and motivated to perform when their leader, for example, (a) makes it easier for them to accomplish their task by providing clear directions and (b) recognizes their ability to contribute by encouraging their participation, thereby increasing their self-efficacy and fulfilling their higher order need for respect and recognition (Bandura, 1997; House & Mitchell, 1974) .
THE PRESENT STUDY
In the present study, we examined (a) the effects of participative and directive leadership on a group's participation, satisfaction, and performance and (b) how problem structure moderated these effects. Participative leadership aims to increase followers' participation and is defined as the equalization of power and sharing of problem solving with followers by consulting them before making a decision (Bass, 1990) . Directive leadership aims to guide followers' participation and is defined as providing and seeking compliance with directions for accomplishing a problem-solving task (Bass, Valenzi, Farrow, & Solomon, 1975) .
Participation is defined as the amount of input provided by group members. It is an important variable that is likely to mediate a leader's effect on group outcomes in a GDSS context (DeSanctis & Gallupe, 1987; DeSanctis & Poole, 1994; House & Mitchell, 1974) . The importance of participation as a mediator variable in GDSS contexts is implicit in the design of the EBS tool, which aims to improve group performance by increasing participation (Dennis, George, Jessup, Nunamaker, & Vogel, 1988; Nunamaker et al., 1991) .
Group performance is defined as how effectively and efficiently a group has been able to accomplish its problem-solving task. Satisfaction, defined as the level of contentment of a group's members with the problem-solving activity, is an important group outcome because it predicts repeat system use and group longevity (McGrath, 1984; Nunamaker et al., 1991) .
Problem structure is defined as the extent to which a problem is easy and unambiguous (Simon, 1960; Van de Ven & Delbecq, 1974) . Problem structure has been shown to moderate the effects of participative and directive leadership on group interactions and performance (Bass, 1990; Ilgen, Hollenbeck, & Sego, 1991) and it also has been linked to the type of GDSS facilitation required (Clawson, Bostrom, & Anson, 1993; George et al., 1992) .
HYPOTHESES
Leader participativeness and directiveness can vary independently of each other in that a leader could direct followers on how to proceed with a task, while also sharing problem solving with them by incorporating their ideas into the problem solution (Sagie & Koslowsky, 1994) . Consequently, separate effects of participative and directive leadership styles are examined in this study. Also, leadership has been described as being in the "eye of the beholder," and therefore its effects depend largely on how it is perceived by followers (Bass, 1990; Lord & Maher, 1991; Yukl, 1998) . Therefore, we examined the effects of participants' perceptions of participative and directive leadership on participation, performance, and satisfaction. Using this approach is consistent with AST, which emphasizes that leadership behaviors first need to be perceived as part of their appropriation before they can affect group process or outcomes.
EFFECTS OF LEADER PARTICIPATIVENESS AND DIRECTIVENESS ON PARTICIPATION
According to AST, a leader is a source of structures for a group. In a GDSS context, the influence of a leader's structures depends on his or her interaction with the spirit of the structures provided by the GDSS and the attitude that they create toward the leader.
A participative leader encourages followers to contribute to solving the problem without imposing any directions on how to approach the problemsolving task. Path-goal theory suggests that participants working with a participative leader are more likely to appropriate (interpret) that (a) the leader and his or her group members expect them to contribute to the task and (b) meeting those expectations is valuable, thereby increasing their self-efficacy to contribute (Bandura, 1997; House & Mitchell, 1974) . When participants appropriate (act on) the leader's encouraging comments and proceed to contribute, their actions are enabled by the EBS tool because they are consistent with the tool's spirit of promoting participation. Thus, viewing the leader as more participative is expected to lead to greater participation among followers.
Path-goal theory also suggests that participants are likely to have a more favorable attitude toward their leader to the extent the leader is perceived to be participative because the leader is providing them with an opportunity to satisfy their higher order needs for self-expression, respect, and independence (House & Mitchell, 1974; Miller & Monge, 1986 ). According to AST, when participants have a more favorable attitude toward the leader, they are likely to be more responsive to the leader's encouragement for participation.
Taken together, the above discussion suggests a positive relationship between perceptions of leader participativeness and participation level in the EBS context. One of the purposes of this research was to determine whether this positive relationship exists in light of the argument that the spirit of the EBS tool may substitute for participative leadership, thereby rendering participative leadership unnecessary (Kerr & Jermier, 1978) . Thus, we offer and test the following:
Hypothesis 1: Perceptions of leader participativeness will be positively related to participation.
AST suggests two possibilities about the effect of a leader's directiveness on participation. First, participants are likely to appropriate (interpret) that they have to conform to a set of directives provided by the leader during problem solving. When participants appropriate (act on) the leader's directives and proceed to conform to the leader's directives, their actions will conflict with the EBS tool, which supports an unrestricted approach to the task. For example, a participant's input displayed by the EBS may stimulate another participant to offer a new solution, whereas the leader may be directing participants to focus on a certain set of solutions. Under the time limit imposed in the present study, this conflict is likely to distract participants from participating fully in the task.
Second, there may be a positive effect due to a favorable attitude toward the leader. In this study, we employed a semistructured and a fairly structured problem. Thus, on average, the problems were more structured than unstructured. Structured problems are typically characterized by a limited range of interpretations that can be imposed on them (Sherif & Sherif, 1969) . Whereas the EBS may stimulate divergent thinking (Dennis et al., 1997) , leader directiveness could make task accomplishment easier for participants by providing them with direction and helping them stay focused on a limited set of interpretations (Fiedler, 1968) . Under these conditions, participants are likely to have a favorable attitude toward the leader because the leader's directiveness complements the divergent thinking encouraged by the EBS tool (House & Mitchell, 1974; Nunamaker et al., 1991) . According to AST, a more favorable attitude toward the leader may be associated with a greater responsiveness among participants to the leader's call for focused input. Although this input may be focused, it will lead to higher levels of participation.
Because our discussion does not offer a clear direction regarding the relationship between leader directiveness and participation, we will test the following nondirectional hypothesis.
Hypothesis 2: Perceptions of leader directiveness will be related to participation.
EFFECT OF PARTICIPATION ON GROUP PERFORMANCE AND SATISFACTION
According to AST, decision outcomes will improve only if the decision processes are suitable for the task. Participants in this study were assigned a creativity task (McGrath, 1984) . Generally, greater participation is suitable for enhancing group performance and satisfaction for creativity tasks (Gallupe et al., 1992; Valacich, Dennis, & Connolly, 1994) . From a cognitive perspective, greater participation improves performance by enabling a more thorough consideration of a problem's relevant aspects (Locke & Schweiger, 1979) . Satisfaction results from the realization that greater participation would lead to a better performance (Miller & Monge, 1986) . From an affective perspective, participation can increase satisfaction by providing an opportunity to influence outcomes and by promoting high-order needs, such as self-expression, respect, and independence (Miller & Monge, 1986; Locke & Schweiger, 1979) . Increased satisfaction in turn can lead to greater levels of motivation to perform and, hence, to better group performance (Miller & Monge, 1986 ). Thus, his or her group members expect them to contribute to the task and (b) meeting those expectations is valuable to them (House & Mitchell, 1974) . It is likely that for a less structured problem, which is more difficult to solve, meeting a leader or group members' expectations poses a greater challenge and would be perceived as more valuable, thereby motivating participants to contribute to a greater extent. Within the context of the EBS tool, as participants proceed to participate more frequently as a result of a higher level of motivation, their actions are enabled by the EBS tool because of its participative spirit (DeSanctis & Poole, 1994) .
The expected moderating effects of problem structure could also be due to participants' attitude toward the leader. Participants' opinions are likely to be more idiosyncratic or nonoverlapping for a less structured problem (Sherif & Sherif, 1969) . Due to a lack of overlap in views, participants solving a less structured problem are more likely to experience a greater need for expressing their views (Mennecke & Valacich, 1998) . Participative problem solving provides a greater opportunity for expressing one's views. Therefore, a participant is likely to have a more favorable attitude toward a participative leader when working on a less structured problem. According to AST, a more positive attitude toward a leader is likely to increase participation by increasing group members' responsiveness to the leaders' call for more participation. Thus we offer the following:
Hypothesis 4: The relationship between perceptions of leader participativeness and participation will be more positive under the less structured problem condition than under the more structured problem condition.
To the extent a problem is unstructured, the range of meanings and interpretations that can be imposed on it increases (Sherif & Sherif, 1969) . To register this variety adequately, a range of approaches for solving the problem is required (Weick, 1979) . Conforming to a leader's directives places a restriction on the variety of approaches explored within a group. Thus, we expected participants to have a less positive attitude toward a directive leader when discussing a less structured problem. According to AST, a less positive attitude toward a directive leader is likely to reduce participation by reducing participants' responsiveness to the leader's directives for focused input. Therefore, based on the above arguments, we offer the following:
Hypothesis 5: The relationship between perceptions of leader directiveness and participation will be more positive under the more structured problem condition than under the less structured problem condition.
MODERATION OF PARTICIPATION'S RELATIONSHIPS WITH GROUP PERFORMANCE AND SATISFACTION BY PROBLEM STRUCTURE
Participation enables pooling of information for solving problems. Pooling information from various sources is typically more important when groups deal with a more unstructured problem (Lam, 1997; Lawrence & Lorsch, 1967) . Consequently, participation is likely to affect group performance and satisfaction more positively when confronting a more unstructured problem. Participation also can lead to the attainment of high-order needs and outcomes that are consistent with participants' intrinsic values (Miller & Monge, 1986) . Participants solving a more unstructured problem should experience a greater need for expressing their own views because less structured problems are likely to be associated with their idiosyncratic views. Participation provides individuals with an opportunity to express themselves (Mennecke & Valacich, 1998) . Thus,
The relationship between (a) participation and group performance and (b) participation and satisfaction will be more positive under the less structured problem condition than under the more structured problem condition.
METHOD
A laboratory experiment was employed to test the study's hypotheses. A laboratory study was chosen to control the conditions in which group members interacted and minimize confounding of leadership effects.
PARTICIPANTS
Ninety-six undergraduate students enrolled in an introductory organizational behavior course at a northeastern public university participated in the study for course credit. The participants, 49 of whom were males, were randomly assigned to 24 four-member groups.
OVERVIEW OF EXPERIMENTAL TASK
Each group was assigned a 25-minute "creativity" task (McGrath, 1984) , during which it had to generate (a) solutions to an assigned problem and (b) ideas to help the leader determine the group's most appropriate solutions from those generated. Group members communicated by typing their input into the EBS tool in Ventana Corporation's GROUPSYSTEMS V configured in a Decision Room setting (Nunamaker et al., 1991) . Analysis of a posttest questionnaire item revealed that participants did not perceive their typing speed to be a handicap while using the EBS tool.
RESEARCH DESIGN
We employed two leadership conditions, one more participative and less directive than the other (hereafter simply referred to as participative and directive leadership conditions), to create variations in leadership perceptions. The two leadership conditions were crossed with two problems that varied in structure. The 24 experimental groups were assigned equally and randomly across conditions. The leaders were male confederates who exhibited behaviors that were high in participative and low in directive behaviors or high in directive and low in participative behaviors. Only male confederates were used to avoid confounding of leadership effects by a leader's gender. A postexperiment review of the GDSS session transcripts indicated that participants did not display any awareness that the leaders were confederates.
The leaders typed sixteen scripted comments, representing verbal behaviors (Ajzen, 1988) adapted from Bass et al.'s (1975) Management Styles Profile, into the GDSS. Through these comments, the timing of which was held constant across conditions, the leaders provided directions that consisted of (a) what a group had to accomplish, (b) a set of steps for group members to follow, and (c) a set of solutions from which the most appropriate solutions were to be determined (this was provided around midway through the task). Toward the end of the task, the leaders also stated the group's most appropriate solutions. The leaders indicated the source of their comments by ending them with a "-L".
The leader in the participative condition (a) shared the problem solving with participants by consulting them, (b) offered problem-solving directions to participants for their consideration but did not impose the directions, and (c) encouraged participants to contribute to solving the problem. The leader in the directive condition (a) asserted that he was in charge during problem solving and (b) provided problem-solving directions to participants without offering any latitude for further consideration. Problems that were relevant to the student sample were employed. In the more structured problem condition, participants described characteristics of a good professor, whereas those in the less structured problem condition described ways to improve the university's prestige. The university prestige problem is more unstructured than the good professor problem because its scope is broader and includes "quality of professors" as a contributing dimension.
The experimental session was composed of four phases. First, participants were introduced to other members of their group, including their
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leader. Second, participants were trained to use the EBS tool to solve the university's parking problem. Confederate leaders did not participate in this phase. Third, participants performed the experimental task for 25 minutes using the EBS tool, with the anonymity feature turned on.
2
During this phase, participants were told that their leader was familiar with the task's requirements and would guide them. Fourth, participants were administered a posttest questionnaire to test their perceptions of manipulations and to measure satisfaction.
MEASURES
A summary of study constructs and how they were defined and measured is provided in Table 1 . The reliability and validity estimates of indicators are presented later.
Perceptions of leadership and satisfaction.
Participants' responses to 5-point questionnaire items about perceptions of leadership and satisfaction were averaged within each group to obtain group-level responses. Aggregation was deemed appropriate for two reasons. First, the leadership comments were directed at the group as a collective, without identifying any group member within the anonymous context of the GDSS (Nunamaker et al., 1997; Yukl, 1998) . Over a period of time, each group member is expected to receive all of a leader's comments. Consequently, there is likely to be greater homogeneity among members in terms of perceptions of leadership behaviors given the controls used in the present study. Likewise, employing grouplevel satisfaction measures is appropriate because a group's interaction, which is experienced by all members of a group, can influence the satisfaction expressed by its members toward its task. In other words, there is likely to be some degree of similarity or homogeneity among members in terms of their expression of satisfaction (Klein, Dansereau, & Hall, 1994) . Second, the aggregation of measures of leadership perceptions and satisfaction was also justified by r wg analyses (James, Demaree, & Wolf, 1984) described in Appendix A and below.
Leader participativeness was operationalized using group-level responses to three items about how frequently participants observed the leader (a) incorporating their suggestions into the final decision, (b) treating group members as equal to himself, and (c) allowing group members to have as much input as himself. Leader directiveness was operationalized using group-level responses to two items about how frequently participants observed the leader (a) telling group members to follow specified rules and regulations and (b) telling group members how to accomplish their task, often without giving reasons (Bass et al., 1975) . Analysis of r wg showed that 100% and 88% of groups had r wg scores greater than .7 for leader participativeness and directiveness scales, thereby supporting the aggregation of individual-level responses to the group level (James et al., 1984) . Satisfaction was operationalized using group-level responses to three items focusing on satisfaction with the process, the discussion, and the discussion's outcome, which represent satisfaction elements commonly assessed in GDSS research (e.g., Kahai, Avolio, & Sosik, 1998) . Analysis of r wg showed that 100% of groups had r wg scores greater than .7 for the satisfaction scale, thereby supporting the aggregation of individual-level responses to the group level (James et al., 1984) .
GROUP & ORGANIZATION MANAGEMENT (text continues on p. 82)
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Participation and group performance. Two hypotheses-blind MBA students independently parsed and coded the EBS transcripts using a scheme employed in prior GDSS research (see Connolly, Jessup, & Valacich, 1990 ). According to this scheme, participants' comments are broken down or parsed into separate ideas, which are then classified as solution proposals, critical comments, supportive comments, problem clarifications, solution clarifications, problem queries, solution queries, comments about the group process, comments about the computer system, and off the topic remarks. We added the category of leader-directed comments to this coding scheme. Measures of participation and group performance were based on this parsing and coding. The interrater agreement was 89.5% for parsing and 92.5% for coding.
Participation was operationalized using four items: the number of comment blocks (Hiltz, Turoff, & Johnson, 1989; , the number of parsed comments Jessup, Connolly, & Galegher, 1990; Jessup & Tansik, 1991) , the number of words (Lea & Spears, 1991) , and the number of characters Dennis, Valacich, & Nunamaker, 1990) . A comment block is defined as a block of text (maximum of five lines) entered by a participant during each system iteration . A parsed comment is defined as a separate idea .
Group performance was operationalized using three indicators that are relevant for creativity tasks (Diehl & Stroebe, 1987) : (a) the number of unique solutions, (b) the number of rare solutions, and (c) the number of good solutions generated by a group. To obtain the number of unique solutions, raters coded solution proposals identified as per the coding scheme described earlier as unique or repeated within a group's session. The interrater agreement for uniqueness coding was 86.1%. The number of rare solutions was obtained by counting the number of unique solutions with a rarity score of 1. Rarity score of a solution was obtained by counting the number of times it was proposed across all groups and taking the reciprocal of that number . Thus, a rare solution was one that was proposed by only one group.
The number of good solutions was obtained by counting the number of unique solutions with a quality score of 6 or more on a 7-point scale (1 = extremely low quality, 4 = mediocre quality, 7 = extremely high quality) (Diehl & Stroebe, 1987) . Quality of solutions to the university prestige problem was evaluated by six external relations university administrators (Cronbach's α = .78). Quality of solutions to the good professor problem was evaluated by four faculty members who had consistently received high student evaluations (Cronbach's α = .80). Evaluations of quality of any solution were averaged across individual evaluators to obtain a final score for the quality of that solution.
Manipulation checks and control variable. Leadership condition, problem condition, and perceptions of problem structure were employed in the data analysis for manipulation checks or control purposes. Leadership condition and problem condition were coded as dummy constructs. Perceptions of problem structure was operationalized using group-level responses to three reverse-coded questionnaire items adapted from Shaw (1973) . One item measured problem ambiguity (1-5 scale), another measured problem difficulty (1-5 scale), and the third asked participants to choose the most applicable problem description (1 = whether it was well-defined, easy to comprehend, and easy to solve, 2 = whether it was ill-defined, confusing, and difficult to solve). Because of the differences in the number of points on the scales for perceptions of problem structure, two separate r wg analyses were performed, one for a scale consisting of the two 5-point items and one for a scale consisting of one 2-point item. This analysis indicated that 100% and 79% of groups had r wg scores greater than .7 for the two-item and single-item scales, thereby supporting the aggregation of individual-level responses to the group level (James et al., 1984) . Figure 2 depicts the model that was analyzed in this study using partial least squares (PLS) (Wold, 1985) , a structural modeling technique. PLS is being adopted by a growing number of group researchers (e.g., Gopal, Bostrom, & Chin, 1992; Jung & Sosik, 1999) . The choice of PLS in this study was motivated by considerations summarized in Appendix B. The model in Figure 2 includes direct paths from leadership perceptions to group performance and satisfaction in addition to the hypothesized paths mediated by participation. These direct paths, which are not the focus of this study, were included because past research (e.g., House, 1996) suggests both mediated and direct effects of leader participativeness and directiveness on group performance and satisfaction. Further details about the PLS model are provided in Appendix B.
DATA ANALYSIS
Results of PLS analysis are interpretable in a manner similar to results of regression and principal components factor analysis. PLS generates estimates of standardized regression coefficients (i.e., beta coefficients) for the paths in the structural model. PLS also computes R 2 (i.e., the proportion of explained variance) for dependent constructs. Additionally, PLS generates factor loadings for indicators of constructs in the measurement model. To test for significance of and differences in beta coefficients generated by PLS analysis of complete sample and subsamples, which is described below, jackknifed standard error estimates for the coefficients were obtained using the blindfolding procedure and an omission distance of 10 (Sambamurthy & Chin, 1994; Wold, 1982) . We used a conservative 2-tailed p < .01.
The means, standard deviations, and correlations of indicators employed in this study are provided in Tables 2 and 3. Figure 2 and Tables 4 and 5 present the results of the PLS analysis. Results in Figure 2 correspond to Hypotheses 1 through 3 and were obtained using the complete sample of data (N = 24 groups). Results from the full sample analysis also were employed to determine the reliability and validity of questionnaire-based indicators reported in Table 4 . Results in Table 5 pertain to the moderating effects of problem structure (Hypotheses 4 through 6). These were obtained using subgroup analysis, which involved dividing the sample into two subsamples (n = 12) pertaining to the two problems and comparing the beta coefficients of corresponding paths across the subsamples. Each subsample's data was analyzed separately using a model similar to the one in Figure 2 , except that the constructs representing problem condition and perceptions of problem structure were removed. Our approach for detecting the moderating effects of problem structure is typical in PLS analysis (e.g., Duxbury & Higgins, 1991; Sosik et al., 1997) .
RESULTS
MEASUREMENT COMPONENT
PLS analysis enables reliability and validity assessments for constructs modeled using two or more reflective indicators. participation, length of participation, group performance, satisfaction, and perceptions of problem structure). First, the factor loadings of indicators associated with their respective constructs were high, exceeding .6 (Bagozzi & Youjae, 1988) . Second, the composite scale reliability, an internal consistency estimate similar to Cronbach's α, exceeded the recommended cutoff of .7. Third, average variance extracted by the constructs from their indicators exceeded the recommended cutoff of .5 (Fornell & Larcker, 1981) . In PLS analysis, the convergent and discriminant validity of constructs is assessed using a criterion similar to a multi-trait/multi-method analysis (Barclay, Higgins, & Thompson, 1995) . First, Table 4 shows that participation, frequency of participation, length of participation, group performance, satisfaction, and perception of problem structure extract more variance from their items, on average, than they share with other constructs. Second, the loadings of indicators on their respective constructs were greater than their cross-loadings on other constructs. 
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STRUCTURAL COMPONENT
Manipulation checks. Tests of three links in Figure 2 pertain to our manipulation checks. Results indicated the success of leadership perceptions manipulation. Leadership condition (1 for participative and 0 for directive) was positively associated with perceptions of leader participativeness (beta = .57, p < .01), indicating that perceptions of leader participativeness were higher in the participative versus directive leadership condition. Leadership condition was negatively associated with perceptions of leader directiveness (beta = -.57, p < .01), suggesting that perceptions of leader directiveness were lower in the participative versus directive leadership condition.
Results also supported the successful manipulation of problem structure. Problem condition (1 for the more structured professor problem and 0 for less structured university prestige problem) was positively associated with perceptions of problem structure (beta = .71, p < .01). The mean reverse-coded group level responses (and standard deviations) to items pertaining to problem structure, in the order as listed in Table 1 were 3.21 (.6), 3.02 (.46), and 1.56 (.29) for the university prestige problem and 3.52 (.29), 4.06 (.49), and 1.88 (.2) for the professor problem. We see that the perceptions of problem structure for the university prestige problem fall close to the middle of the three items, representing a semistructured problem (Keen & Scott-Morton, 1978) . On the other hand, for two out of the three scales, the perceptions of problem structure for the professor problem fall closer to the extreme representing a structured problem (Keen & Scott-Morton, 1978) . Therefore, the university prestige and professor problems were categorized as semistructured and structured, respectively.
Hypotheses. Both perceptions of leader participativeness and directiveness were positively related to participation (beta = .35 and .42, p < .01, respectively), supporting Hypotheses 1 and 2. Hypothesis 3a was supported by participation's positive relationship with group performance (beta = .23, p < .01). Participation was negatively related to satisfaction (beta = -.24, p < .01), thereby not supporting Hypothesis 3b.
With respect to the proposed moderating effects of problem structure, the following results summarized in Table 5 were obtained. Hypothesis 4 was supported. The relationship between perceptions of leader participativeness and participation was more positive under the semistructured problem than under the structured problem (beta = .42 vs. .07, p < .01). Hypothesis 5 was supported. The relationship between perceptions of leader directiveness and participation was more positive under the structured problem than under the semistructured problem (beta = .44 vs. .22, p < .01).
GROUP & ORGANIZATION MANAGEMENT
Hypothesis 6a was not supported. The relationship between participation and group performance was not different across the semistructured and structured problem conditions (beta = .08 vs. .16, p > .01). However, Hypothesis 6b was supported. The relationship between participation and satisfaction was less negative under the semistructured problem than under the more structured problem (beta = -.05 vs. -.27, p < .01).
Direct effects.
There was no direct effect of perceptions of participative or directive leadership on group performance (beta = .02 and .03, p > .01) for the entire sample. However, there were positive direct effects of participative and directive leadership perceptions on satisfaction (beta = .77 and .21, p < .01). Problem structure moderated the direct effects of leadership perceptions. The relationship between leader participativeness and group performance was more positive under the semistructured problem than under the structured problem (beta = .88 vs. -.29, p < .01), as it was for the relationship between leader directiveness and group performance (beta = .40 vs. .00, p < .01). However, the relationship between leader participativeness and satisfaction was more positive under the structured problem than under the semistructured problem (beta = .97 vs. .66, p < .01), as it was for the relationship between leader directiveness and satisfaction (beta = .48 vs. .19, p < .01). Figure 2 , representing the effects observed for the entire sample, and in Table 5 , representing the effects observed in subsamples based on problem structure, indicates that the pattern of effects observed for the entire sample was not repeated in the two subsamples. For example, the direct effects of leader participativeness and directiveness on group performance were not observed for the entire sample but were for the subsamples. Therefore, when developing prescriptions for practice, the effects observed in subsamples would need to be taken into account. These effects are presented next.
Effects in subsamples. An examination of the results in
In the semistructured problem subsample, the direct effects of leader participativeness and directiveness on group performance were positive (beta = .88 and .40, p < .01), with that of leader participativeness being the stronger of the two (p < .01). Similarly, the effects of leader participativeness and directiveness on participation were positive (beta = .42 and .22, p < .01), with that of leader participativeness being the stronger of the two (p < .01). Furthermore, participation's relationship with group performance was positive (beta = .08, p < .01). The net effect of leader participativeness on group performance, which was obtained by adding the coefficient of the direct effect on group performance to the product of coefficients in the path representing the indirect effect via participation, was positive (.92). The net effect
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of leader directiveness on group performance, obtained likewise, was also positive (.42) but weaker than that of leader participativeness.
In the semistructured problem subsample, the direct effects of leader participativeness and directiveness on satisfaction were positive (beta = .66 and .19, p < .01), with that of leader participativeness being the stronger of the two (p < .01). These effects also represent the net effects of leader participativeness and directiveness on satisfaction because the indirect effects via participation were nonsignificant due to the nonsignificant relationship between level of participation and satisfaction (beta = .05, p > .01).
In the structured problem subsample, the direct effect of leader participativeness on group performance was negative (beta = -.29, p < .01) and leader directiveness had no direct effect on group performance (beta = .00, p > .01). These effects were significantly different (p < .01). The effects of leader participativeness and directiveness on participation were positive (beta = .07 and .44, p < .01), with leader directiveness being the stronger of the two (p < .01). Furthermore, participation's relationship with group performance was positive (beta = .16, p < .01). The net effect of leader participativeness on group performance, which was obtained by adding the coefficient of the direct effect on group performance to the product of coefficients in the path representing the indirect effect via participation, was negative (-.28). The net effect of leader directiveness on group performance, obtained likewise, was positive (.07).
In the structured problem subsample, the direct effects of leader participativeness and directiveness on satisfaction were positive (beta = .97 and .48, p < .01), with leader participativeness being the stronger of the two (p < .01). When the relationships of leader participativeness and directiveness to participation (discussed above) are considered along with the result that participation's relationship with satisfaction was negative (beta = -.27, p < .01), the net effect of leader participativeness on satisfaction, obtained by adding the coefficient of the direct effect on satisfaction to the product of coefficients in the path representing the indirect effect via participation, was determined to be positive (.95). The net effect of leader directiveness on satisfaction, obtained likewise, was also positive (.37) but weaker than that of leader participativeness. Table 6 summarizes and compares the net effects of participative and directive leadership on participation, group performance, and satisfaction.
DISCUSSION
This study of GDSS-supported groups examined (a) effects of leadership on participation, (b) effects of participation on group performance and satisfaction, (c) the moderating effects of problem structure on the aforementioned relationships, (d) direct effects of leadership on group performance and satisfaction, and (e) differential effects in structured versus semistructured problem conditions. Regarding the effects of leadership on participation, the positive relationship observed between participative leadership and participation was consistent with the prediction of our model based on AST and path-goal theory. Moreover, it suggests that participative leadership was not rendered unnecessary in the EBS context.
We observed a positive relationship between leader directiveness and participation. This may be due to participants' attitude toward the leader, which was more positive, outweighing the negative effect of directive leadership being inconsistent with the spirit of the EBS tool. We examined this potential explanation by modifying the model in Figure 2 to include a new construct called "attitude toward the leader." We also included links to this construct from perceptions of leader participativeness and directiveness and a link to participation. Attitude toward the leader was modeled using three reflective, posttest questionnaire-based indicators (see Table 1 ). Results indicated a positive relationship between directive leadership and attitude toward the leader (beta = .14, p < .01) and a positive relationship between attitude toward the leader and participation (beta = .28, p < .01). However, the direct path from perceptions of leader directiveness to participation was still positive (beta = .37, p < .01). So why was the effect of directive leadership on a. Net effects were obtained as a sum of (a) the coefficient of the direct path from leadership perceptions to the dependent variable and (b) the product of coefficients via indirect path from leadership perceptions to the dependent variable. Coefficients of nonsignificant paths were treated as zero.
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participation positive in spite of the apparent inconsistency between directive leadership and the EBS tool? Cognitive Evaluation Theory (CET) (Deci & Ryan, 1985) provides an alternate explanation for these results. According to CET, structures external to an individual, such as leader directiveness, have both control and informational components. The control component attempts to bring behavior into conformance, whereas the informational component can influence an individual's perceived competence. Because participants were unable to identify each other's input, they may not have given serious consideration to the control component of the leader's directives. Instead, participants may have used the information in the leader's directives to reduce role ambiguity, which in turn may have increased their confidence and motivation to contribute. Appropriating the leader's directives in this way would be consistent with the EBS's spirit of participativeness and could therefore lead to greater participation under higher levels of leader directiveness. Future research should examine this mechanism linking leader directiveness to participation.
Regarding the effects of participation on group performance and satisfaction, we expected that greater participation would be suitable for enhancing satisfaction. However, this relationship was not observed. Instead, participation was negatively related to satisfaction. By design, the EBS tool does not provide support for focusing on a limited set of ideas (Dennis et al., 1988 (Dennis et al., , 1997 . For groups with higher levels of participation, participants had a greater number of ideas to process. In the absence of any support from the EBS tool to help groups focus, participants with greater participation levels may have found it difficult to reduce the set of feasible ideas as instructed by their leader midway through the task. Such difficulty arising from greater participation may have reduced group member satisfaction. Future research is needed to confirm whether the EBS tool was indeed responsible for the negative relationship between participation and satisfaction. Such research could have practical implications for facilitators who may need to work with groups to keep them from generating too many ideas, which would be difficult to process (e.g., categorize).
The positive relationship observed between participation and group performance supports the idea that greater participation is suitable for enhancing group performance for a creativity task. Our results seem to support the cognitive rather than the affective explanation concerning the relationship between participation and group performance. Participation did not appear to improve group performance through greater satisfaction because participation had a negative relationship with satisfaction in this study. Therefore, the positive relationship between participation and group performance was probably due to participation's enabling a more thorough consideration of each problem's potential set of solutions. However, for a more definitive claim, future research needs to explicitly examine the effects of participation on performance via satisfaction and thoroughness in considering ideas in an EBS context.
Regarding the moderating effects of problem structure, the positive relationship between participation and group performance was stronger for the semistructured problem than for the structured problem thereby supporting the idea that greater participation is more suitable for performance as problem structure reduces. The relationship between participation and satisfaction was negative but it became less negative as problem structure reduced. Although increased participation made it more difficult for participants to focus on a limited set of ideas, there may have also been a positive effect on satisfaction due to the reasons indicated in the development of Hypothesis 3 (i.e., opportunity for self-expression and perceptions of better performance). As problem structure decreased, the positive component may have become stronger because of a greater need for expression of participants' idiosyncratic ideas and greater importance of participation for performance, thus improving the overall effect of participation on satisfaction. Future research is needed to carefully examine and compare mechanisms representing potentially positive and negative effects of participation on satisfaction and the changes in the importance of these mechanisms with changes in problem structure.
The direct effects of leader participativeness and directiveness on group performance and satisfaction represent the effects not mediated by the amount of participation. The presence of direct effects of participative and directive leadership on group performance and satisfaction in the entire sample and subsamples indicated the need to include additional variables in the model. These variables may mediate the influence of participative and directive leadership in electronic contexts.
The effects observed in the entire sample were also observed in the subsamples with the exception of a direct relationship between leadership and group performance. Neither leader participativeness nor directiveness was related directly to group performance in the entire sample analysis, but they each had significant relationships in the subsamples. Leader participativeness had a direct negative relationship with group performance in the structured problem condition. In the semistructured problem condition, this relationship was positive. Apparently, participative leadership influenced group performance by recognizing participants' ability to contribute, which in turn may have increased their self-efficacy. For a structured problem, the self-efficacy of participants is likely to be high and participative leadership is likely to be redundant. As problem structure reduces, the self-efficacy of participants may decline because of the ambiguity and difficulty that goes along with solving the problem. In that situation, participative leadership is more useful as it increases participants' self-efficacy (Bandura, 1997) . Future research should investigate the effect of participative leadership on performance via self-efficacy as well as how problem structure moderates this effect.
Leader directiveness had no direct relationship with group performance in the structured problem subsample and a positive direct relationship with group performance in the semistructured subsample. It seems structure provided by the directive leader was relevant for keeping participants focused on crucial aspects of the problem when the problem was less structured. For a more definitive claim, research that investigates whether directive leadership helps performance by enabling participants to focus on crucial aspects of a problem and how this effect varies with problem structure is required.
IMPLICATIONS AND CONCLUSIONS
Recent trends toward developing and implementing electronic commerce systems, virtual teams, and collaborative and distance-learning initiatives have been noted in organizations around the world (Townsend et al., 1998) . The present study contributes to our understanding of leadership in such electronic contexts in several ways described below.
A motivating question for this study was whether a GDSS that aims to increase participation substitutes for participative leadership and renders it unnecessary. Another motivating question was whether a GDSS that promotes an unrestricted approach to problem solving neutralizes a directive leader who proposes a directed approach. Results indicate that both participative and directive leadership enhanced participation, group performance, and satisfaction in an EBS context. In other words, the GDSS did not render leadership unnecessary or useless.
To build on these findings, future research must examine whether the EBS tool or its features affected the influence of participative and directive leadership by comparing EBS and face-to-face interactions. For instance, results seem to suggest that EBS anonymity may have influenced participants' appropriations of leader directiveness. Participants apparently did not pay heed to the controlling aspects of the leader's directives because of anonymity and, instead, appropriated the leader's directives to reduce role ambiguity. Another result that underscores the importance of studying participative and directive leadership in both EBS and face-to-face conditions is the negative participation-satisfaction relationship. Because the EBS tool does not support focusing on a limited set of ideas, when participants were instructed
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to focus on a smaller set of ideas midway through their task, greater levels of participation presented more ideas for participants to deal with and apparently made it more difficult for participants to focus and led to lower levels of satisfaction.
Another contribution of this study is the employment and illustration of AST to study leadership in electronic contexts. On its own, AST provides a general framework for examining the effects of structures and therefore requires integration with specific theories, such as path-goal theory, for developing more detailed predictions. This study illustrated the integration of AST and path-goal theory to predict the effects of participative and directive leadership in an EBS context. Results seem to underscore the importance of incorporating technology features in theories of leadership.
The present study provides support for Dickson et al.'s (1993) claim that GDSS research may produce results that confound GDSS effects with facilitator's effects. Results of this study indicated that different leadership styles had different effects on participation and outcomes contingent on problem structure. Also, within the same style, the level of effect was related to the perceived level of that particular leadership style. Unless facilitators in studies purporting to examine the effects of GDSS or their features (e.g., anonymity) actually display styles that are perceived in the same way by participants, results from those studies are likely to be confounded. Future research should obtain measurements of the facilitator's leadership to ensure results obtained across different conditions are not confounded by variations in the facilitator's leadership style.
Results summarized in Table 6 have practical implications for leadership or facilitation in GDSS settings. Although participative and directive leadership behaviors can vary independently and a leader can display, for instance, high levels of both participativeness and directiveness, our results indicate that depending on the outcome sought and the structure of a problem, one type of leadership behavior is likely to be more effective at yielding higher levels of the outcome than the other. For enhancing participation and performance when dealing with semistructured problems, a leader should display a higher level of participativeness. It seems that as structure reduces, participants perceive participation to be more valuable and therefore respond more strongly to a participative leader's call for participation. This participation, in turn, improves performance by enabling a more thorough consideration of ideas. Apparently, performance also increases because participative leadership increases the self-efficacy to deal with lack of structure.
For enhancing participation and performance when dealing with structured problems, a leader should display a higher level of directiveness. As problem structure increases, participants have a more favorable attitude toward a directive leader and are motivated to participate because the leader's directives enable participants to stay focused on a limited set of interpretations that can be imposed on a structured problem. Performance improves with participation, as noted above. For enhancing satisfaction, a leader should display a higher level of participativeness irrespective of problem structure. Participative leadership may improve satisfaction by recognizing participants' ability to contribute by encouraging their participation, potentially increasing their self-efficacy and fulfilling higher order needs for respect and recognition.
This study has several strengths. Its strengths include the use of objective measures of participation and the use of multiple methods for measurement, that is, self-reports, transcript analysis, and expert opinion. The use of multiple methods reduces monomethod bias in relationships among variables measured using different methods, that is, relationships between leadership and participation, leadership and performance, participation and satisfaction, and participation and performance.
This study has limitations too. First, sample characteristics may limit the generalizability of our findings. The undergraduate student groups lacked a history of prior interaction and interacted for a small period of time. Furthermore, they were relatively new users of GDSS systems and had little or no work experience. Organizational groups possessing a different set of characteristics might be associated with different results. For instance, members of groups with history of prior interaction tend to share less information because they assume that they understand the other members and possess similar information (Mennecke & Valacich, 1998) . Electronic groups that interact for a long period of time develop relational intimacy, which in turn affects how its members appropriate structures and the group's outcomes (Chidambaram, 1996; Walther & Burgoon, 1992) . Oftentimes, groups with experienced GDSS users tend to adapt the system in ways not intended by the system's designers (DeSanctis & Poole, 1994) . Members of organizational groups may have prior experience with the problem at hand. This experience could act as a source of structures for such groups. Another limiting characteristic of this study was its small sample size (N = 24 groups). Although our sample size was adequate for PLS analysis (Wold, 1985) , a replication of the study in an organizational setting with a larger sample would be desirable.
Second, results of this study could be peculiar to the two combinations of leadership behaviors that were employed in the study-high participativelow directive and high directive-low participative. They could also be peculiar to the topics that the problems used in this study pertained to and the range of structure that they represented, that is, structured to semistructured. Future work should examine whether the study's results pertaining to problem structure generalize to a situation in which both high levels of leader participativeness and directiveness are displayed and to problems that pertain to different topics and represent the structured to unstructured problem range.
It is worth noting that the use of a student sample possessing the characteristics indicated above does not necessarily make the study's results inapplicable to organizational settings or of little use (Brown & Lord, 1999; Campbell, 1986; Locke, 1986) . Like organizational members with work experience, students in the sample interacted on relevant issues they had encountered before. Students consider the prestige of the university before selecting it and after they are enrolled in it. Students also consider a professor's attributes before selecting and enrolling in the professor's course. The temporary nature of the groups in this study and the short duration of the group's task correspond to conditions often observed in focus group meetings and task forces used by organizations to adapt to environmental turbulence (Cascio, 1995) . Organizations are constantly adopting new group communication technologies, including GDSS. Our results are likely to be applicable to new users of GDSS or similar group communication technologies implemented by organizations. In sum, the present study provides both practical and theoretical implications for group research in electronic contexts and indicates the need and promise for future research.
APPENDIX A
The r wg index developed by James, Demaree, and Wolf (1984) is commonly used in the leadership literature to measure interrater reliability or agreement on target perceptual variables. Interrater reliability is typically defined as the proportion of systematic variance in a set of judgments in relation to the total variance in judgments. Total variance can be partitioned into random-measurement error variance and systematic variance, which can be further divided into true variance and variance due to systematic error that reflects a common bias among judges. The r wg index provides a measure of agreement or consensus among raters on single-or multiple-item measures. For single-item measures, the r wg index is computed as follows:
where r wg is the within-group interrater reliability for a group of K raters on a single item X j , s xj 2 is the observed variance on X j , and Φ EU 2 is the variance on X j that would be expected if all judgments were due exclusively to random measurement error. Φ EU 2 is equal to (A 2 -1)/12, where A represents the number of alternatives in the response scale.
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For multiple-item measures, the r wg index is computed as follows: 
where r wg is the within-group interrater reliability for raters' mean scores based on J essentially parallel items, s xj 2 is the mean of the observed variances on the J items, and
has the same definition as before. According to James and his colleagues (1984) , r wg indices greater than .7 suggest that the aggregation of individual-level responses to the group level is appropriate because raters achieve a group-level consensus regarding the target perceptual variable.
APPENDIX B
Partial least squares (PLS) offers several advantages over alternative data analytic techniques. First, consistent with discussions of the interplay between construct validation and theory development in organizational behavior research (Schwab, 1980) , PLS allows for testing of nomological networks of constructs. PLS is highly suitable for early stages of theory testing as well as when sample sizes are small (Wold, 1985) , conditions characterizing the present study. PLS does not make restrictive assumptions about (a) data distributions to estimate model parameters, (b) observation independence, or (c) variable metrics (Fornell & Larcker, 1981) . This feature makes it more suitable over traditional analysis techniques (e.g., MANOVA, multiple regression) as well as over LISREL, which requires multivariate normality, interval scaled data, and large sample sizes (Lohmoller, 1989) .
Second, PLS simultaneously assesses the structural component, representing the relationship among constructs, and the measurement component, representing the relationship between constructs and their indicators (Fornell & Bookstein, 1982) . Simultaneous analysis of structural and measurement components is consistent with a contemporary view that psychometric properties of indicators derive their meaning from the nomological network of relationships in which the indicators are employed (Bagozzi & Fornell, 1982) .
Third, depending on how indicators of multi-indicator constructs are defined, PLS optimally weighs and combines those indicators to increase a model's predictive power. Specifically, indicators are either defined as reflective or formative indicators (Fornell & Bookstein, 1982) . Reflective indicators are determined by the construct they represent and covary with the level of that construct, whereas formative indicators determine the construct they represent and permit the possibility they may not covary (Chin & Gopal, 1995) . The choice between reflective and formative indicators, which is not available in traditional analysis techniques or LISREL, affects
